Characterization of the iron-sulfur cluster coordinated by a cysteine cluster motif (CXXCXXXCX27C) in the Nqo3 subunit in the proton-translocating NADH-quinone oxidoreductase (NDH-1) of Thermus thermophilus HB-8.
The proton-translocating NADH-quinone oxidoreductase (NDH-1) of Thermus thermophilus HB-8 is composed of 14 subunits (designated Nqo1-14). This NDH-1 houses nine putative iron-sulfur binding sites, eight of which are generally found in bacterial NDH-1 and its mitochondrial counterpart (complex I). The extra site contains a CXXCXXXCX(27)C motif and is located in the Nqo3 subunit. This motif was originally found in Escherichia coli NDH-1 and was assigned to a binuclear cluster (g(z, y, x) = 2.00, 1.95, 1.92) and named N1c. In this report, the Thermus Nqo3 fragment containing this motif was heterologously overexpressed, using a glutathione S-transferase fusion system. This fragment contained a small amount of iron-sulfur cluster, whose content was significantly increased by in vitro reconstitution. The UV-visible and EPR spectroscopic properties of this fragment indicate that the ligated iron-sulfur cluster is tetranuclear with nearly axial symmetry (g( parallel, perpendicular) = 2.045, approximately 1.94). Site-directed mutants show that all four cysteines participate in the ligation of a [4Fe-4S] cluster. Considering the fact that the same motif coordinates only tetranuclear clusters in other enzymes so far known, we propose that the CXXCXXXCX(27)C motif in the Nqo3 subunit most likely ligates the [4Fe-4S] cluster.